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Summary. Gibbs sampling has had great success in the analysis of mixture models. In
particular, the “latent variable” formulation of the mixture model greatly reduces computational















s, as it may require an enormous number of iterations to escape
from these states. Here we examine an alternative approach to estimation in mixture models,
one based on a Rao-Blackwellization argument applied to a latent-variable-based estimator.
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1. Introduction


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2. A Monte Carlo Alternative to Gibbs Sampling














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 Importance Sampling for Mixtures 9




1 allocations to the ﬁrst compo-
nent for a simulated exponential sample of
 
  observations compared with the true probabili-
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Table 3. Posterior probabilities of the values
n


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 Importance Sampling for Mixtures 15





















mean 9.72 21.19 27.43 - var 0.2945 3.887 21.73 - weight 0.0887 0.7914 0.1199
3 component mixture modelling
Galaxy data
Fig. 1. Histogram of the velocity of galaxies as in Table 5.2 against the estimate resulting from the
partitioned importance sampling procedure with
k
 
  mixture components.





















4 component mixture modelling
Galaxy data
mean 9.715 20.18 22.8 24.47 - var 0.2626 1.256 7.92 15.71 - weight 0.08844 0.3871 0.4122 0.1123 
Fig. 2. Histogram of the velocity of galaxies as in Table 5.2 against the estimate resulting from the
partitioned importance sampling procedure with
k
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